Introduction
Corn is the most widely accepted energy source used in livestock feeding. In general, it has a greater concentration of available energy, and, therefore, greater feeding value than other cereal grains. Although the feeding value of sorghum is on average 5% less than that of corn, the hardy nature of sorghum makes it appealing to farmers and livestock producers in the High Plains and Southeastern states of the U.S. and in more arid regions of the world. Thus, a means of improving nutrient utilization from sorghum would be of great benefit. It has been suggested that Bacillus organisms improve function of the gastrointestinal tract via reduced numbers of E. coli organisms and increased synthesis of volatile fatty acids. As an alternative to use of microbial feed additives, some researchers have suggested that enzyme supplementation can improve nutrient utilization and growth performance. Thus, the objective of the present experiment was to determine if cellulase or bacilli improve the nutritional value of sorghum-based diets for finishing pigs.
Procedures
A total of 128 pigs, with an average initial body wt of 113 lb, was blocked by weight and allotted to four dietary treatments based on sex and ancestry. There were four barrows and four gilts in each pen and four pens per treatment. The pigs were housed in a modified open-front building with 50% solid concrete and 50% concrete slat flooring. Each pen (6 ft × 16 ft) had a three-hole self-feeder and nipple waterer to allow ad libitum consumption of feed and water. Treatments were: 1) cornsoybean meal-based positive control; 2) sorghum-soybean meal-based negative control; 3) Diet 2 with cellulase; and 4) Diet 2 with a bacterial feed additive (i.e., a mixture of Bacillus licheniformis, Bacillus subtilis, and Bacillus pumilus). All diets were formulated to .70% lysine, .65% Ca, and .55% P ( Table 1 ). The diets were fed in meal form.
On d 44 of the experiment, chromic oxide (.25%) was added to the diets, and after a 4-d adjustment period, fecal samples were collected from two barrows and two gilts per pen, pooled within pen, and frozen. The feces were oven-dried at 122°F for 24 h and ground before chemical analyses. The feed and feces were analyzed for dry matter (DM), nitrogen (N), gross energy (GE), and chromium concentrations to allow calculation of apparent digestibilities of DM, N, and GE with chromium as the indigestible marker.
The pigs were slaughtered when those in the heaviest pen in a weight block reached an average body wt of 250 lb. Dressing percentage and last rib backfat thickness for each pig were adjusted to the average final body wt (using regression analysis) before being pooled within pen. Response criteria were average daily gain (ADG); average daily feed intake (ADFI); feed/gain (F/G); dressing percentage; last rib backfat thickness; apparent digestibilities of DM, N, and GE; and excretion of DM and N in feces. Contrasts used to separate treatment means were: 1) corn-based positive control vs sorghum treatments; 2) sorghum-based negative control vs sorghum-based control with cellulase and bacteria; and 3) cellulase vs bacteria.
Results and Discussion
Average daily gain for d 0 to 28 tended to be greater (P<.10) for pigs fed the cornbased positive control compared to the sorghum-based treatments, and pigs fed corn were 4% more efficient (Table 2) . Adding the enzyme and bacteria did slightly increase efficiency of gain compared to the sorghum-soybean meal-based negative control (P<.12). For d 28 to 63, ADG and F/G were not affected by treatment, although pigs fed the sorghum diets ate more feed than pigs fed corn (P<.10). Overall (d 0 to 63) ADG and ADFI were not affected by treatment (P>.15), but pigs fed corn were 3% more efficient (P<.01) than pigs fed the sorghum treatments. Adding the cellulase and bacilli did not improve overall growth performance compared to the sorghum-based negative control (P>.15). Also, no differences occurred in growth performance among pigs fed the enzyme vs the bacteria (P>.48).
Dressing percentage was not affected by dietary treatment (P>.15). However, last rib backfat thickness was affected by treatment (P<.10), with pigs fed corn having .04, .07, and .11 inches greater fat thickness than pigs fed sorghum, enzyme, and bacteria, respectively.
Pigs fed corn had greater digestibilities of DM (P<.05), N (P<.001), and GE (P<.01) than pigs fed sorghum (Table 3) . These greater nutrient digestibilities also resulted in 13% less DM and 21% less N excreted in the feces when pigs were fed corn compared to sorghum. Those greater nutrient digestibilities probably contributed to a surplus of circulating energy substrates that resulted in greater fat thickness for pigs fed the corn-based diet. The enzyme and bacteria did not improve nutrient digestibilities compared to the sorghumbased negative control (P>.15). Also, nutrient digestibilities or excretions were not different among pigs fed the enzyme vs bacteria (P>.15).
In conclusion, our data indicated that pigs fed a corn-soybean meal-based diet had improved F/G and nutrient digestibilities, but tended to have greater fat thickness than pigs fed sorghum-soybean meal-based diets. Cellulase and bacilli had no effect on growth performance or nutrient utilization. 
